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FIG.2B 

^° 30 50 

ATCAAAGGCAGGGCATACTTCCTGTTGCCCAGACCTTATATAAAACGTCATGTTCGCCTG 
'O 90 

GGCAGCAGAGAAGCACCTAGCACTGGCCCAGCGGCTGCCGCCTGAGGTTTCCAGAGGACC 
1-^" 150 170 

ACAATGAACAAGTGGCTGTGCTGTGCACTCCTGGTGTTCTTGGACATCATO 

M K W r . r r A l. L V F L n t t r w t 

1^0 210 230 

ACCCAGGAAACCTTTCCTCCAAAATACTTGCATTATGACCCAGAAACCGGACGTCAGCTC 
T Q B T PPPKYLHYDPET GRQL 

250 270 290 

TTGTGTGACAAATGTGCTCCTGGCACCTACCTAAAACAGCACTGCACAGTCAGGAGGAAG 
^ ^ °,,!^ CAPGTYLKQHCTVRRK 

310 . 330 350 

ACACTGTGTGTCCCTTGCCCTGACTACTCTTATACAGACAGCTGGCACACGAGTCATGAA 
TLCVPCPD YSYTD SWHTSDE 
370 390 410 

TGCGTGTACTGCAGCCCCGTGTGCAAGGAACTGCAGACCGTGAAACAGGAGTGCAACCGC 
CVYCSPVCKELQTVKQECM R 
430 450 470 

ACCCACAACCGAGTGTGCGAATGTGAGGAAGGGCGCTACCTGGAGCTCGAATTCTGCTTG 
THNRVCECEEGRYLELEPCL 
490 510 530 

AAGCACCGGAGCnXSTCCCCCAGGCTTGGGTGTGCTGCAGGCTGGGACCCCAGAGCGAAAC 
KHRSCPPGLGVLQAGTPERN 

550 570 590 

ACGGTTTGCAAAAGATGTCCGGATGGGTTCTTCTCAGGTGAGACGTCATCGAAAGCACCC 
TVCKRCPDGPPSGETSSKAP 

610 630 650 

TGTAGGAAACACACCAACTGCAGCTCACTTGGCCTCCTGCTAATTCAGAAAGGAAATGCA 
C RKH TJIC S SLGLLL IQKGHA 

670 690 710 

ACACATGACAATGTATGTTCCGGAAACAGAGAAGCAACTCAAAATTGTGGAATAGATGTC 
THDNVCSGNREATQNCGIDV 

730 750 770 

ACCCTGTGCGAAGAGGCATTCTTCAGGTTTGCTGTGCCTACCAAGATTATACCGAATTGG 
TLCEEAPPRFAVPTKI IPNW 

790 810 830 

CTGAGTGTTCTGGTGGACAGTTTGCCTGGGACCAAAGTGAATGCAGAGAGTGTAGAGAGG 
LSVLVDSLPGTKVNAESVER 

850 870 890 

ATAAAACGGAGAO^CAGCTCGCAAGAGCAAACTTTCCAGCTAC'rrAAGCTGTGGAAGCAT 
IKRRHSSQEQTPQLLKLWKH 

910 930 950 

CAAAACAGAGACCAGGAAATGGTGAAGAAGATCATCCAAGACATTGACCTCTGTGAAAGC 
QNRDQEM VKKIIQDIDLCES 

970 990 1010 

AGTGTGCAACGGCATATCGGCCACGCGAACCTCACCACAGAGCAGCrCCGCATCTTGATG 
SVQRHIGHAHLTTEQLRILM 



FIG.2C 

AAACCcgAGCACCTCC^^^^ 

GACACCTOAAGGGCCTGATGTACGCAC^?AAGCACTTCAA^^^ 

1210 ^ ^ M Y A L K HLKAYHFPK 
■••^lO 1230 1250 

ACCGTCACCCACAGTCTGAGGAAGACCATCAGGTTCTTGCACAGCrrCA^ 

1270 ^ ^ ^ ^ ^ Jg^I^ FLHSFTMYR 

TTGTATCAGAAACTCTTTCTAGAAATGATAGGGAA^^ 

?-,-,^ ^PLEMIGN QVQSVKIS 
1330 1350 1370 

TGC^TAGTTAGGAATGGTCACTGGGCTGTTTCTTCAGGATGGGCCAACACTGATGGAG 

Ll 

1390 1410 1430 

CAGATGGCTGCTTCTCCGGCTCTTGAAATGGCAGTTGATTCCTTTCTCATCAGTTGGTGG 
1450 1470 1490 

GAATGAAGATCCTCCAGCCCAACACACACACTGGGGAGTCTGAGTCAGGAGAGTGAGGCA 
1510 1530 1550 

GGCTATTTGATAATTGTGCAAAGCTGCCAGGTGTACACCTAGAAAGTCAAGCACCCTGAG 
1570 1590 1610 

AAAGAGGATATTTTTATAACCTCAAACATAGGCCCTTTCCTTCCTCTCCTTATGGATGAG 
1630 1650 1670 

TACTCAGAAGGCTTCTACTATCTTCTGTGTCATCCCTAGATGAAGGCCTCTTTTATTTAT 
1690 1710 1730 

TTTTTTATTCTTTTTTTCGGAGCTGGGGACCGAACCCAGGGCCTTGCGCTTGCGAGGCAA 
1750 1770 1790 

GTGCTCTACCACTGAGCTAAATCTCCAACCCCTGAAGGCCTCTTTCTTTCTGCCTCTGAT 
1810 1830 1850 

AGTCTATGACATTCTTTTTTCTACAATTCGTATCAGGTGCACGAGCCTTATCCCATTTGT 
1870 1890 1910 

AGGTTTCTAGGCAAGTTGACCGTTAGCTATTTTTCCCTCTGAAGATTTGATTCGAGTTGC 

1930 1950 1970 

AGACTTGGCTAGACAAGCAGGGGTAGGTTATGGTAGTTTATTTAACAGACTGCCACCAGG 

1990 2010 2030 

AGTCCAGTGTTTCTTGTTCCTCTGTAGTTGTACCTAAGCTGACTCCAAGTACATTTAGTA 

2050 2070 2090 

TGAAAAATAATCAACAAATTTTATTCCTTCTATCAACATTGGCTAGCTTTGTTTCAGGGC 

2110 2130 2150 

ACTAAAAGAAACTACTATATGGAGAAAGAATTGATATTGCCCCCAACGTTCAACAACCCA 

2170 2190 2210 

ATAGTTTATCCAGCTGTCATGCCTGGTTCAGTGTCTACTGACTATGCGCCCTCTTATTAC 

2230 2250 2270 

TGCATGCAGTAATTCAACTGGAAATAGTAATAATAATAATAGAAATAAAATCTAGACTCC 

2290 2310 2330 

ATTGGATCTCTCTGAATATGGGAATATCTAACTTAAGAAGCTTTGAGATTTCAGTTGTGT 

2350 2370 2390 

TAAAGGCTTTTATTAAAAAGCTGATGCTCTTCTGTAAAAGTTACTAATATATCTGTAAGA 

2410 2430 
CTATTACAGTATTGCTATTTATATCCATCCAG 
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FIG.4B 

Human Immune System 
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FIG.6G 
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FIG.9A 



T 



^0 30 50 

CCTTATATAARACGTCATGATTC3CCTGGGCTGCAGAGACGCACCTAGCACTCACCCAGCG 
'0 90 110 

GCTGCCTCCTGAGGTTTCCCGAGGACCACAATGAACAAGTCGCTGTGCTGCGCACTCCTG 
130 ' M N K W T. n ^ ft T , ^ 

150 170 

GTGCTCCTGGACATCAl-TGAATGGACAACCCAGGAAACCCTTCCTCCAAAGTACTTGCA 

^ ^ S-;r5 ^ ^ ^ '^^^ Q ^2 TLPPKYLH 

190 210 230 

TATGACCCAGAAACTGGTCATCAGCTCCTGTGTCACAAATGTGCTCCTGGCACCTACCTA 
TGHQLLCDK CAPGTYL 
250 270 290 

AAACAGCACTGCACAGTGAGGAGGAAGACATTGTGTGTCCCTTGCCCTGACCACTCTTAT 
KQ. HCTVRRKTLCVPCPDHSY 
310 330 350 

ACGGACAGCTGGCACACCAGTGATGAGTGTGTGTATTGCAGCCCAGTCTGCAAGGAACTG 
TDSWHTSDECVYCSPVCKEL 
370 390 410 

CAGTCCGTGAAGCAGGAGTGCAACCGCACCCACAACCGAGTGTGTGAGTGTGAGGAAGGG 
QSVK QECHRTHNRVCBCEEG 
430 450 470 

CGTTACCTGGAGATCGAATTCTGCTTGAAGCACCGGAGCTGTCCCCCGGGCTCCGGCGTG 
RYLEIEPCLKHRSCPPGSGV 

490 510 530 

GTGCAAGCTGGAACCCCAGAGCGAAACACAGTTTGCAAAAAATGTCCAGATGGGTTCTTC 
VQAGTP ER NTVCKKCPDGFF 

550 570 590 

TCAGGTGAGACTTCATCGAAAGCACCCTGTATAAAACACACGAACTGCAGCACATTTGGC 
SGETSSKAPCIKHTMCSTFG 

610 630 650 

CTCCTGCTAATTCAGAAAGGAAATGCAACACATGACAACGTGTGTTCCGGAAACAGAGAA 
LLLIQKGMATHDNVCSGNRE 

670 690 710 

GCCACGCAAAAGTGTGGAATAGATGTCACCCTGTGTGAAGAGGCCTTCTTCAGGTTTGCT 
ATQKCG IDVTLCBEAPPRFA 

730 750 770 

GTTCCTACCAAGATTATACCAAATTGGCTGAGTGTTTTGGTGGACAGTTTGCCTGGGACC 
VPTKIIPNWLSVLVDSLPGT 



FIG.9B 



"^50 810 830 

ESVERIKRRHSSQEQT 
850 870 890 

TTCCAGCTGCTGAAGCTGTGGAAACATCAAAACAGAGACCAGGAAATGGTGAAGAAGATC 
PQLLKLWKHQNRDQEMVKKI 
910 930 950 

ATCCAAGACATTGACCTCTGTGAAAGCAGCGTGCAGCGGCATCTCGGCCACTCGAACCTC 
IQ DI DLCBSSVQRHLGHSML 
970 990 1010 

ACCACAGAGCAGCTTCTTGCCTTGATGGAGAGCCTGCCTGGGAAGAAGATCAGCCCAGAA 
TTEOLLALMESLPGKKISPE 
1030 1050 1070 

GAGATTGAGAGAACGAGAAAGACCTGCAAATCGAGCGAGCAGCTCCTGAAGCTACTCAGT 

^ ^ f««5 TRKTCKSSEQLLKLLS 
1090 1110 1130 

TTATGGAGGATCAAAAATGGTGACCAAGACACCTTGAAGGGCCTGATGTATGCCCTCAAG 
L.WRIKNGDQDTLKGLMY ALK 
1150 1170 1190 

CACTTGAAAACATCCCACTTTCCCAAAACTGTCACCCACAGTCTGAGGAAGACCATGAGG 
HLKTSHPPKTVTHSLRKTMR 
1210 1230 1250 

TTCCTGCACAGCTTCACAATGTACAGACTGTATCAGAAGCTCTTTTTAGAAATGATAGGG 
PLHSFTMYRLYQKLPLEMIG 

1270 1290 1310 

AATCAGGTTCAATCCGTGAAAATAAGCTGCTTATAACTAGGAATGGTCACTGGGCTGTTT 
NQVQS VKISCL 



CTTCA 



FIG.9C 

10 30 



GTATATATAACGTGATGAGCGTACGGGTGCCKSAGACGCACCGGAGCGC^^^ 

CGYCTCCAAGCCCCTGAGGTTTCCGGGGACCACAATGAACAAG-riX3CTC?GCTGCGCGCT 
130 M N K T , T , r T ft I . 

C GTGJITCTGGACAT CTCCATTAAGTC 

190 T ■'^ T K W T T 0 B T P p p k Y L 

TCAITATGACGAAGAAACCTCTCATCAGCTGTO^ 

D^^B E T S H Q ^L^ L C D K C P P G T Y 

CCTAAAACAACACTCTACAGCAAAGTGGAAGACC^^^ 

310 ^^A'^W^K^TVCAP C P D H Y 

WHTSDECLYCSPVCKE 

390 410 

GCTGCAGTACGTCAAGCAGGAGTGCAATCGCACCCACAACCGCGTGTXX^ 

^ KQECMRTHNRVCECKE 
^30 450 470 

AGGGCGCTACCTTGAGATAGAGTTCTGCTTGAAACATAGGAGCTGCCCTCCTGGATTTGG 

Ln^ EIEFCLKHRSCP'PGFG 
490 510 530 

AGTGGTGCAAGCTGGAACCCCAGAGCGAAATACAGTTTGCAAAAGATCTCCAGATGGGTT 
VVQ AGTPERNTVCKRCPDGF 
550 570 590 

CTTCTCAAATGAGACGTCATCTAAAGCACCCTGTAGAAAACACACAAATTGCAGTGTCTT 
FSMETSSKAPCRKHTHCSVF 
610 . 630 650 

TGGTCTCCTGCTAACTCAGAAAGGAAATGCAACACACGACAACATATGTTCCGGAAACAG 
GLLL TQKGMATHDNICSGNS 
670 690 710 

TGAATCAACTCAAAAATGTGGAATAGATGTTACCCTGTGTGAGGAGGCATTCTTCAGGTT 
BSTQKCGIDVTLCBBAPPRF 
730 750 770 

TGCTGTTCCTACAAAGTTTACGCCTAACTGGCTTAGTGTCTTGGTAGACAATTTGCCTGG 
AVPTKPTPNWLSVLVDNLPG 



FIG.9D 



790 810 830 

^i^^5^S'^^*^?CAGAGAGTGTAGAGAGGATAAAACGGCAACACAGCTC^^ 

Yen ^^SVBRIKRQHSSQEQ 
850 870 890 ^ " ^ 

^Ji^T^S^^?'^?'^5AGpATGGAAACATCAAAACAAAGACCAAGATATAGTC^ 

910 930 950 

GATCATCCAAGATATTGACCTCTGTGAAAACAGCGTGCAGCGGCACATTGGACATGCTAA 
S^n ^O^CENSVQ RHIGHAM 
970 990 1010 

CCTCACCTTCGAGCAGCTTCGTAGCTTGATGGAAAGCTTACCGGGAAAGAAAGTGGGAGC 
in-,n^ QLRSLMESLPGKKVGA 
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\ I 

GTACCCTTTACAGTCTCACCTCTTTCTGTCMCTCACGGTGACGTCG ^ ° 

6 l^^T^^T^J^ffyf ^<^^=GGCCTTGCTGATGATGGCTG^ 

GTTTAGGATTATCAAACGTCACCCGGAACGACTACTACCGACTGAA ^ ^ ^ 

AATTAAACAGGTCACAGATACCGAAACACTCTATTTTGGGAGauU^ • * 1 8 0 

TTTTTAACCTGCTTTGAGAATATACTGCAGCTTTATTG^ 

AAAAATTGGACGAAACTCTTATATGACGTCGAAATAACGAAAAGAGGAATAGGA'^^ ' 

ATTAGTCATCAGAACTAGAAAACTAAACCTTACTTTATACCGTAAA'TCCTJ^T^ • * 3 0 0 
2 Q AA^yGATTCCACTGGAAATAAACTCTTTTAAATCATCACW 

TTCGACTAAGGTGACCTTTATTTCAGAAAATTrAGTAGTGAGATACTGACTTAA^ 

TTTTCTGAAAAGTTTCAAGCCAGTTACTTTTGATACGATTAACGGAAGGGACI^^ 

361 ^, ^. ^ 42<X 

AAAAGACTTTTCAAAGTTCGGTCAATCUAAACTATCCTAATTGCC^ 

Xcml 
I 

TGGGTGAGGTGGGTTCCCATGTAGTCAATGGCCTAATACTGGAGAATCTTATTCTAACCA 

* * * * * * 480 



ACCCACTCCACCCAAGGGTACATCAGTTACCGGATTATGACCTCTTAGAATAAGATTGCT 

AGCCTTCCAGAGCAAGCTGTGACCCCCTCAGACAGTGGGCTACTCATGAGACAGTCCATT 
*31 > + * + + ^ 

TCGGAACGTCTCGTTCGACACTCGGGGAGTCTCTCACCCGATGA<7rACTCTGT^ 

, - G<=GGTAAAGGAAGAAAATATAACTTCTATTTCTATTCATTTGCACATTGTC 

^ 541 ♦ * * ^ ^ ^ goo 

CCCCAT TTCCin^J-innnATATTGAAGATAAAGATAAGTAAACGrGTAACAGAAATCTACG 

^ CCATTTGGGTGACTTTTATAGAAGTACAGCTACATTAAAAAATAGAACTGAT^^ 

SOI * * + * * + 660 

GGTAAACCCACrCAAAATATCTTCATCTCGATGTAATTTTTTATCT^ 



ACGCTTTAAAAAAACTTCATTCATCUCCAGTTTaTCAAGATTCCATT^ 

fi^i * + + * ^ 720 

TCCGAAATTTTTTTGAAGTAACTACTGGTCAAACAGTTCTAAGGTAAACTT^ 

CCAATTTCTAACCCMTTGGTAAACACAGCAGATGGCAGGGTGAAAAATTAAAGT^ 

"21 + f + + ♦ > 730 

GGTTAAAGATTGCCCAACCATTTGTGTCGTCTACCGTCCCACTTTTTAATTT^^ 

ATCrrACCTTTAAAGAAACACTGAAATGCACACACATTACTTAACCTGCTC 
781 ♦ ^ ♦ > > + 340 

TACATGGAAATTTCTTTGTGACTTTACGTGTGTGTAATGAATTGGACGACTAACTA^ 

TTACATATAGTCTTGGCTGTACAAAATTTAGAAATAAATACATATGCCCGCCGGGCCTTA 

841 ♦ + > + ♦ * 900 

AATGTATATCAGAACCCACATGTTTTAAATCTTTATTTATGTATACCCCCGCCCCGGAAT 

GCTGCACAAATACGATGCGCGGCGGGCCTTGGTAGGGGCGGAGCCTTAGCTGCACAAATA 

901 + ♦ 4. ♦ 960 

CGACGTGTTTATCCTACGCGCCGCCCGCAACCATCCCCGCCTCGGAATCGACGTGTTTAT 

GGATGCGCGGCGGGCCTTGGTGGGGGCGGGGCCTAAGCTGCGCAACTGCTACACAGCT^ 

961 •»• ♦ ♦ > ♦ > 1020 

CCTACGCGCCGCCCCGAACCXCCCCCGCCCCGGATTCGACGCCTTCACCATGTGTCGAGT 

GGGCTGCGATTTCGCGCCAAACrrGACGGCAATCCTAGCGTGAAGGCTGCTAGGATT^ 

1021 ♦ ^ ♦ ♦ > ♦ 1080 

CCCGACGCTAAAGCGCGGTTTCAACTGCCGTTAGGATCGCACTTCCGACCATCCTAAAAT 
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AGGCGCGACGGTAGTACCAAGCTTOTiACTTGACGTAGCA^ ' " ^^^^ 

CCTAACCGTTCrrCCCTCTCWATGGGACCCXSAGGCGACT^ 

TTTCTTACTGGTGTTGGAGAAGTCACCTTCCATTTGTCTTAGAC^ 

AAACCTGGTTCTCCATTCCTGAGAAGAATCGACCTO 
l^bl *******"* + *"-*""*-*'^*----*--- + -- -- -- -.- + ,.,.,....^. ^ 

tttggaccaagagctaaggactcttcttagctggaaatttcctgtcttaatta™ 

Sad BstXI 

I I 

^„ ^ ^ ^tcagtagagaactcaaagaaccaccacgaggagctcattttcttgccaj^^ 

5 AGTC atctcttgagtttcttggtggtgctcctcgagtaaaagaacggttto •♦.1380 

m Afiii 

1^ t 

! , ATGCCTTAAGACTTArrGAACAACCGGAATTGGCAAGTAAAGTAGACATGGTTTGGA 

UJ 1381 + 4. ^ ^ i±4Q 

I n TACGGAATTCTGAATAACTTGTTGGCCTTAACCGTTCATTTCATCTGT^ 



TCGGAGGCAGTTCTGTTTACCAGGAAGCCATGAATCAACCAGGCCACCTCAGACTC^^ 

41 + 4- 4, ^ 

AGCCTCCGTCAAGACAAATGGTCCTTCGGTACTTAGTTGGTCCGGTGGACTCTGAGAAAC " 
^ TGACAAGGATCATGCAGGAATTTGAAAGTGACACGTTTTTCCCAGAAAT^^ 
ACTGTTCCTAGTACGTCCTTAAACTTTCACTGTGCAAAAAGGGTCTTTAACTAA^ ' 



AATATAAACTTCTCCCAGAATACCCAGGCGTCCTCTCTGAGCTCCAGGAGGAAAAAGGCA 
1561 + 4. ^ ^ ^ ^ ^g2Q 

TTATATTTGAAGAGGGTCTTATGGGTCCGCAGGAGAGACTCCAG(n^ClX: C TTTT K 
TCAAGTATAAGTrrGAACTCTACGAGAAGAAAGACTAACAGGAAGATGCTTTC^^ 
AGTTCATATTCAAACTTCAGATCCTCTTCTTTCTGATTGTCCTTCTACGAAAGTTC 

B^lII 

CTGCTCCCCTCCTAAAGCTATGCATriTTATAAGACCATGGGACTTTTGCTGGCTTO 

+ * > * ^ 1740 

GACGAGGGGAGGATITCGATACGTAAAAATATTCTGGTACCCTGAAAACGACCGAAATCT 

TCTGAAACACTGAAATTGTCTGCTTCTCATCTTCAGTGAGATTCCAAA^ 

^'^^^ ♦ + + + > 1800 

AGACWlVlXiACTTTAACAGACGAAGAGTAGAAGTCACTCTAAGGTTTCCTATCATGTCA * 

GACAGAACAAGAATAGGCACTCTCTACAAAAAAAAGAAAGAAAAAACTAAGTAATAGCAA 

1801 > + * 1860 

CTGTCTTGTTCl'l'ATCCCTGAGAGATG T TT inn^ ' l'C TTTC' rrX ' rinX^ 

GCATAATAGCTACTGTTAAGAACTCAGAGATAATGAATTGAGAATGGATACTGCTTGA^ 

1861 + ♦ * ^ > ^ 1920 

CGTATTATCGATGACAATTCTTGAGTCTCTATTACTTAACTCTTACCTATGACGAACTTT 

TGAAAATTTAATAACTTAGAAACTAAACTTTATAAAAATAAAAAAATGAGCATTAAAAAA 

^^21 > t- * + + + 1980 

ACTTTTAAATTATTCAATCTTTGATTTGAAATATTTTTATTTTT^ 

Nhel 

f 

AAAAAAAAAAAAAAAAAAAAACCCCCCCCCCCCCCCCTGCAGCCAAGCTAGCTTGGAATC 

1981 - » * + + + ♦ 2040 

riaulUHUHU ' rmnU ' riU ' n 'GGGGGGGQGGGGGGGGACGTCQGTTCGATCGAACCTTAG 

BspLUllI 

I 

AGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAA 
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2041 ^ ♦ 

TCCCCTATTGCCTCCTTTCTTGTACACTCGTTTTCCGGTCGT^ ^^^^ 

TTTCCGGCGCAACGACCGCAAAAAC^ATCCCAGGCG^^ ^^^^ 
2 1 s[^?^^?^T^^57^^^^7f^GAAACCCGACAGGACTATAAAGATACCAG<X 



AGCTCCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCT 



2220 



GGGACCTir GAGGGAGCACGCCAGAGGACAAGGCTGGGACGGCGJU^T^ " * ^^^^ 

CGCCTTTCTCCCTTCGGGAAGCCTGGCGCTTTCTCATAGCTCACCC^ 

GCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGACTGCGACATCCM 

TTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGT^ 
2J41 - + ^ ^ ....^ ^ 

AAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACCTGCTTGGGGGGCAAC^ 

CCGCTGGGCCTTATCCGGTAACTATCGTCTTCAGTCCAACCCGGTAAGACACGACTTATC 
2401 ♦ <«. ^. ^ ^ 2460 

GGCGACGCGGAATAGGCCATTGATACCAGAACTCAGGTTGGGCCATTCTGT^ 

GCCACTGGCAGCAGCCACTGCTAACAGGArrAGCAGAGCGAGGTATGTAGGCG<?rGCTAC 
24^1 * * * * * - 2520 



CGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATG 
^AGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTG^ 
TCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTCTCATAAACCATAGAC ' 



CGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGACTTGGTAGCTCTTGATCCGGCAAAC^ 
2581 + 4. * ^ ^ ^ 2640 

GCGAGACGACTTCGGTCAATGGAAGCCTTrrrcTCAACCATCGAGAACTAGGCCGTT^ 

HgiEII 

I 

AACCACCGCTGGTAGCGGTGU I'mn-ritiri-l'GCAAGCAGCAGATTACGCGCAGAAAAAA 

2641 + + > 4. 2700 

TTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTT^^ 

AGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCACT^^ 

270X * * * ^ > ^ 2750 

TCCTAGAGlTCTTCrAGGAAACTAGAAAAGATGCCCCAGACTGCQAGTCAC C TT^ SC T^ 

CTCACGTTAACGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCC^^ 

2761 * • * + + -I. + 2820 

GAGTGCAATTCCCTAAAACCACTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAA 

AAATTAAAAATGAACTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAG 

283 1 > + ^ 4' ♦ 2880 

TTTAATTTITACTTCAAAATTTAGTTAGATTTCATATATACTCATTTCAAC 

TTACCAATGCTTAATCAGTGACGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCAT 

2881 ♦ > > + + + 2940 

AATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAACCAAOTAGGTA 

AGTTGCCTGACTCCCCCTCCTCTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCC 

2941 ♦ ♦ ♦ ♦ ♦ + 3000 

TCAACCGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGG 

CAGTGCTGCAATGATACCGCGAGACCCACCCTCACCGGCTCCAGATTTATCAGCAATAAA 

GTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGCTCTAAATACTCGTTATTT 

CCAGCCAGCCGGAAGGGCCGAGCGCAGAACTGGTCCTGCAACTTTATCCGCCTCCATCCA 
3061 + + * ♦ ♦ ♦ 3120 

GGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTACCT 

GTCTATTAATTGTrGCCGGGAAGCTAGAGTAACTAGTTCGCCAGTTAATACTTTGCG^ 

3121 ♦ ♦ ♦ ♦ ♦ 3180 

CAGATAATTAACAACCKKCCTTCGATCTCATTCATCAAGCGGTCAATTAT^^ 



• 



Figure 29D 

GCAACAACa:TAACGACGTCCGTA<X:ACCACAGTGCCAGCAG^ 

GTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGT^^ ^^^^ 
Eael 

Pvul Gdill 

I I 

GGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACT 
^^^^ + ^. ^ 3360 

CCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGA 

CATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCT^^ 
3361 3420 
GTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAG 

3cgl 

I 

TGTGACTGGTGAGTACTCAACCAACTCArrCTGAGAATAGTGTATGCGGCGACCGAGTTG 
^^21 ♦ + > > 3480 

ACACTGACCACTCAT^CTTGCTTCACTAAGACTCTTATCACATACGCCGCTGGC^^ 

CTCTTGCCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCT 
3481 * * * * * ^ 3540 

GAGAACGGGCCGCAGTTCTGCCCTATTATGGCGCGGTCTATCCTCTTCyuU^TTT^^ 

CATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAfcGGATCTr 

3541 • ♦ * + * ♦ 3600 

GTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAG 

CAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTC^^ 
3601 * + * ♦ ^ ^ 3660 

GTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCG7AGAAAATGAAAGTGGTC 

CGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGCCGAC 

3fi61 * * ♦ + + 3720 

GCAAAGACCCACTC G 'r rnnU 'CTCCTTCCGTTrTACGGC G ' rmnn 'CCCTTATTCCCGCTG 

Sspl 
I 

ACGGAAATCTTGAATACTCATA C TC TTCCTIVinx;AATATTATI<;AAGCATTTA 

3721 * ♦ > + * * 3780 

TGCCTTTACAACTrATGAGTATGAGAAGGAAAAAGTTATAATAACTTCCTAAATAGTCCC 

TTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATA^ 

3781 > <». * ^ * + 3840 

AATAACAGACTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCA 

TCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGAC 

3841 * > * + + + 3900 

AGGCGCGTCT A A A GCGGCrrTTCACGGTGGACTGCAGATTCTTT^ 

ATTMCCTATAAAAATAGCCGTATCACGAGGCCCTrTCGTCTTCAAGAATTCCCTGT^^ 

3901 * ^- + 3960 

TAATTGGATATTTTTATCCGCATACTGCTCCGGGAAAGCAGAAGTTCTTAAGGGACACCT 

ATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAA 

3961 + * * * + * 4020 

TACACACAGTCAATCCCACAC CinnXJ AGGGGTCCGAGGGGTCGTCCGTCrrCATACGTTT 

GCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCA 

4021 + + * ♦ ^ 4080 

CGTACCTAGAGTTAATCAgrCGTrGGTCCACACCTTTCAQGGGTCCGAflCCGTCGTCCGT . . 

GAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGC * 

4081 ♦ + ^ ^ 4140 

CTTCATACGTTTCGTACGTAGAGTTAATCAGTCGTTGGTATCAGGGCGGGCyiTTGACGCO 

CCATCCCCCCCCTAACTCCGCCCAGrrCCGCCCATTCTCCGCCCCATGGCTGACTAATTT 

4141 + * + ♦ ♦ 4200 

GGTAGGGCGGGGATTGAGGCGGGTCAAGGCGGGTAAGAGGCGGCGTACCGACTGATTAAA 



Figure 29E 



Sf il 



AAAAATAAATACGTCTCCGGCTCCGGC(MAGCCGGAGACTCGAT^ ' 

Avrll 

I 

CTCCGAAAAAACCTCCGGATCCGAAAACCTTTTTCCy^CCAGCTCCGACCCT^ * 

GTGCGCGGGCGCXGGGATGGACTCCCXXGGTAGGTGCGGCC AACTCAGCG^ ' 

CTCCCGCCTGTGGT«CTCCTGAACTGCGTCCC«:CGTCTAGGTAAGTTTA^ 
4381 + > > ^ 

GAGCWCGGACACCACGGACWACTTGACCCAGGCGGCAGATCCATTCAAATTO ' 

HgoAIV 

I 

CGAGACCGGCXCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCA 
4441 > > ^. , ^ 

GCTCTCXXrCCCGAAACAGGCCGCGAGGGAACCTCGGATGGATCTGACTCGCKCGAGA^ ' 

CGCTTTGCCTGACCCTGCTTGCTCAACTCTAC G T C mVi ' nXJG f f l" iX, iVin ' C TGCGCC 
4501 ♦ > 4> > ^ 

GCGAAACGGACTGGGACGAACGAGTTGAGAT<XyiGAAACAAACCAAAAGACAAC2ACG^ 

Hp«I 

I 

GTTACAGATCCCTCGAGGAACTGAAAAACCAGAAACTTAACTGGTAAGTTTACTCTTTCT 
4561 > ^ ^ ^ 

CAATGTCTAGGCAGCTCCTTGACTTTTTGGTCrrrCAATTGACC^ 

PspSII BaraHI 
I ! 

GTCtTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCTC 
4621 + +. > > ^ ., 

CAGAAAATAAACTCCAGGGCCTAGCX:CACCACCACGTTTAGTTTCTTGACGAGGAGTCAC 

GATGTTGCCTTTACTTCTAGGCCTGTACGGAAGTGTTACTTCTGCTCTAA^ 
4681 + 4. > > 4. 

CTACAACGGAAATGAAGATCCGGACATGCCTTCACAATGAAGACGAGATTTTCGACGA^ 

HlndXIZ Xb«X BsaHIZ 
1 I I 
AACAAGCTTCTA<»CCACCATGAACAACTTGCTGTGCTGCGCGCTCGTGTrrc 
474 1 ♦2-- ^ + + ^ 

TTXaTCGAAOATCTGGTGCTACTTGTTCAACGACACGACGCGCGAGCACAAAGACCTGTA 
b MMKLLCCALVPLDI- 

CPCCATTAACT(KMCACCCAGGAAACGTrrCCTCCAAAGTACCTTCATTATGACGAAGA 
4801 ♦ * ♦ ♦ > 

GA<»rAATTCACCTOGTGGGTCCTTTGCAAAGGAGGTTTCATGGAAGTAATAC^ 
b SIKWTTQBTPPPKYLHYOBB- 

Rpnl 

I 

AACCTCTCATCAGCT G r r G TGTGACAAATGTCCTCCTGGTACCTACCTAAAACAACACTG 

4861 + * * + 

TTGGAGAGTACTCGACAACACACTGTTTACACGAGGACCATGCATGGA'nnn v rraa ^ AC 
b TSHQLLCOKCPPGTYLKQHC- 

TACAGCAAAGTGGAAGACCCTGTGCGCCCCTTGCCCTGACCACTACTACACAGACACCTG 

4921 ♦ * > ♦ 

. ATGTCGTTTCACCTTCTGGCACACGCGGGGAACGGGACTGGTGATGATCTGTCTO 
b TAKWKTVCAPCPDHYYTDSW- 

GCACACCAGTCACGAGTCTCTATACTGCAGCCCCGTGTGCAAGGAGCTGCAGTACGTC^ 

4981 * ♦ > * ^ H 

CCTGTGCTCACTGCTCACAGATATGACGTCGGGGCACACGTTCCTCGJ^CTCATGCAGTT 
b HTSOSCLYCS P'V CKBLQYVK- 



RleAX BsaX 



SI 
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I I 

5 Q 4^^^*^'^^^'^*:^t^^CACAACCCCGTGTGCGAATGCAAGGAAC^ 

\ ^$'^CCTCACCTTAGCGTGCWTCTT(X«:(XACACa:rrACGTTCCTO 
b QSCMRTHNRVCSCKEGRYLB - ^ ^ ^^^'"^^^^'^CT 

^^^^ * * + ^ > 5160 

CTATCTCAAGACGAACTTTGTATCCTCGACGGGAGGACCTAAACCTCACCACGTTCCACC 
b IHPCLKHRSCPPGFGVVQAG- 

BsmBI 

I 

AACCCCAGAGCGAAATACACTTTGCAAAAGATGTCCAGATGGGTTCTTCTCAAATGAGAC 

♦ ♦ ♦ ♦ ♦ 5220 

TTGGGGTCTCGCTTTATGTCAAACCTTTTCTACAGGTCTACCCAAGAAGAGTTTACTCTG 
b T P E R N T.V CKRCPDGPPSNET- 

GTCATCTAAAGCACCCTGTAGAAAACACACAAATTGCACTGTCTTTGGTCTCCTGCTA^ 

5221 11*"^ * * + + 5230 

CAGTAGATTrcCTGGGACATCTTTroTGTGTTTAACGTCACXGAAACCAGAGGACGATO 
b SSKAPCRKHTMCSVPGliLLT- 

BapSI 

I 

TCAGAAAGGAAATGCAACfcCACGACAACATATGTTCCGGAAACAGTGAATCAACTCAAAA 

5281 * * > ♦ * * 5340 

AGTCTTTCCTrTACGTTCTGTGCTGTTGTAJACAAGGC C a*rit ; i^ M CTTAGTT^^ 
b QKGNATHDHIC3GN3B3TQK- 

Sail Bmgl 
I I 

AGTCGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTC 
5341 * > + * 4. + 5400 

TCAGCTGTTTTGAGTGTGTACGGGTGGCACGGGTCGTG<yw:TTGAGGACCCCCCTGGCAG 
b VDKTHTCPPCPAPBLLGGPS- 

AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGT 

5401 * + ♦ ^. ♦ ♦ 5460 

TCAGAAGGAGAAGGGGGGTTTTGGGTTCCTGTGGGAGTACTAGAGCGCCTGGGGACTCCA 
b VPLPPPKPKDTLMI3RTPBV- 

Btrl 

I 

CACATGCGTCCTGCTGGACGTGAGCCACGAAGACCCTCACGTCAACTTCAAC^^ 

5461 ♦ > + > + + 5520 

GTGTACGCACCACCACCTGCACTCCGTGCTTCTGGGACTCCAGTTCAAGTT^ 
b TCVVVOVSHBOPBVKPNWyV- 

3«CII 

I 

GGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCAC 

5521 > ♦ * ♦ ^ ♦ 5580 

CCTGCCGCACCTCCACCTATTACGGTTCTGTTTCGGCGCCCTCCTCGTCATGTTGTCG^ 
b 0GVSVHMAKTKPREBQYH3T- 

GTACCGTGTGGTCACCGTCCTCACCGTCCTGCACCAGGACTCGCTGAATGGC^ 

5581 > + ♦ ♦ > > 5640 

CATGGCACACCAGTCGCAGGACTGGCAGGACGTGGTCCTGACCGACrrACC G TT CC T^ 
b YRVV3VLTVLHQ0WLNGKEY- 

CAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCfcTCTCCAAAGC 

5641 + + + + ♦ 5700 

GTTCACGTTCCAGAG G TT GT TTCGGGAGGCTCGGGGGTAGCT C I' l ' lTG CTAGAG O X ' nt, Q 
b KCKV3NKALPAPIBXTI3KA- 

SmaX 

I 

CAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGAC 

5701 * ♦ ♦ > ♦ 5760 

GTTTCCCGTCGGGGCTCTTGGTGTCCAC\TGTGGGACGGGGGTAGGCCCCTACTCGACTC 
b KGQPABPQVYTLPPSROBLT- 

CAAGAACCAGGTCACCCTGACCTCCCTGGTCAAAGGCTTCTATCCCAG^ 

5761 + + ♦ ♦ ♦ + 5820 

GTTCTTGGTCCAGTCGGACTGGACGGACCAGTTTCCGAAGATAGGGTCGCTGT^ 



Figure 29G 

b KMQVSLTCLVKaFYPSOtAV- 



* 5880 



AarX 

GAGGCTCX:CGAGGAAGAAGGAGATGTCCTTCCAGTGCCACCTGTO ^^^^ 
b 3OG3PPLY3KLTV0K3RWQQ. 

Sapl 

OTOGAACGTCTTCTCATGCTCCCTGATGCATCUGGCTCTCCACA^ 
3941 + ----^ + ^ fiOOO 

CCCCTTGCAGAAGACTACGAGGCACTACCTACTCCGA<yu:GTGTTGGT<ykTCTO ' 

GAGCCTCTCCCTGTCTCCCGGTAAATGATAACTCGAC 

* + 6037 

CTCCkSAGAGGGACAGACGCCCATTTACTATTGAGCTG 
b 3L3LSPGK** 



Figure 30A 



Effects of OPG-Fc during the course of adjuvant 
arthritis in male Lewis rats (Expt. AdA- 14, D9-D16) 




(US 




□ 
□ 



□ 
□ 



Nomal ♦ 4 mg/Vg OPG-Fc (s.c.) 

Nomial ♦ t.O mg/Vg OPG-?c (S.c) 

Nonna* * 0.25 mg/kg OPG-Fc is.c.) 

AdAControt 

AdA^CSEP (2MLt) 

AdA^OPG Piacetoo {s.c.) 

AdA ♦ 4 mg/kg OPQ-Fc (s.c.) 

AdA ♦ 1.Qmg/kgOPQ-Fc (s.c.) 

AdA ♦ 0-25 mg/VgOPG-Fc is.;.; 

15.0 mg/kg/hrIL-ira{2.VlLi) 

5.0 mg/Vg/tv tL-tra(2MLi) 

1.0 mg/kgmriU-1ra (2ML1) 

0.2 mg/kg/lw IL-ira (2ML1) 

AdA ♦ 0.07mg/Vg Oexametnascne s.c.) 



Paws from rats with adjuvant arthritis induced by O.Smg mycobacteria in oil 
were analyzed by OEXA for 8M0. Evaluation of BMO, a 29mm X 25mm box 
was centered at the calcaneus (expt AdA- 14 2/99, Amgen nb#22957 p47-49). 
• compared to normal. # compared to vehicie* 
P < 0.05 Mann-Whitney U test 
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Effects of OPG-Fc during the course of adiuvant 
arthritis In male Lewis rats (Expt AdA- 17, D9-016) 



10 




□ 



□ 
m 
m 

□ 



Normal * l .0 mg/kq OPG-Fc (S-C) 
Honrm ♦ 0.25 mg/l<g OPG-f c (s.c) 
Homai ♦ 0.0629 mQ/kq OPG-Pc (s.c) 
Normal ♦ 0.016 mg/ltgOPG-fc (s.c) 
Normal ♦ 0.004 mg/kg OPG-Fc (s.c> 
AdA conoQl- 

AdA^OPQPiacabo(s.c) 
AdA ♦ t.O mg/kg OPQ-f c (s c) 
AdA ♦ 0.29 mg/kg OPG-Fc (sx) 
AdA ♦ 0.0629 mg/kg OPC-Fc (s.C) 
AdA ♦ 0.016 mg/kg OPG-Fc (s.C) 
AdA ♦ 0.004 mgAg OPG-Fc (S.c) 
AdA ♦ 5.0 mg/kg/hr IL-ira {2ML1} 
AdA 0.07mg/kg 0«xametnasone (s.ci 



Paws from rats with aifluvant arthritis induced by O.Smg mycobacteria in oil 
were analyzed by OEXA for BMO. Evaluation of BMO. a 29rm X 25nYn box 
was centered at the calcaneus (expt AdA -17 3/99. Anigen nb#22957 p62-65). 
• compared to normaJ, # compared to vehide 
P < 0.05 Mann-V^itney U test 
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Combination treatment with OPG-Fc and iL-1ra or 
S-TNF-R1 on adjuvant arthritis in male Lewis rats 

(AdA-20. D9-D15) 




■ 


NT 


■ 


1.0 mg/kg s-TNF-fll 


■ 


AdA 


■ 


0.03 mg/kg OPQ-Fc 


■ 


Vehicle 


□ 


0.2 mg/kg/hr IL-1ra + 0.03 mg/kg OPQ-Fc 


■ 


0.2mg/kQ/hr IL-1ra 


□ 


1 .0 mg/kg/hr (L-1ra ♦ 0.03 mg/kg OPG-Fc 


■ 


1.0 mg/kg/hr IL-Ira 


□ 


0.25 mg/kg s-TNF-RI + 0.03 mg/kg OPQ-Fc 


■ 


0.25 mg/kg s-TNF-RI 


□ 


1 .0 mg/kg s-TNF-RI > 0.03 mg/kg OPQ-Fc 



Paws from rats with adju>«nt arihrttts irxluced by O.Smg mycobacteria in oil were 
analyzed by OEXA tor BM). (e^ AdA'20 5/99. Amgen nb#22957 p84). 
. * compared lo normal, f compared lo vehicle 
P < 0.05 Mann- Whitney U test 
All groups are signitfcant ve normal 



Figure 31B 

Combination treatment with OPG-Fc and IL-1ra or 
S-TNF-R1 on adjuvant arthritis In male Lewis rats 

(AdA-20, D9-D15) 




■ 


HT 


■ 


I.Omg/kgs-TNF-RI 


■ 


AdA 


■ 


0.03 mg/Kg OPQ-Fc 


■ 


Vehide 




0.2 mg/kg/hr IL-1 ra ♦ 0.03 mg/Kg OPG-Fc 


■ 


0.2 mg/kg/hr IL-lra 




1 .0 mg/kgftir IL-1 ra ♦ 0.03 mg/kg OPQ-Fc 


■ 


1.0 trtQ/kQ/hr IL*1ra 


□ 


0.25 mg/kg s-TNF-Rl * 0.03 mg/kg OPQ-Fc 


■ 


0.25 mg/Vg s-TNF-fll 


□ 


1.0 mg/kg s-TNF-RI* 0.03 mg/kg OPG-Fc 



Paws from rats with adfuvmnt arthritto induced by 0.5mg mycobacteria in oil were anatyzed by 
DEXAtor BM>. £\ttluatfon of 8K€). a 29mm X25mm was centered at the tibiotarsal region. 
(eypt AdA-20 5/99, Amgen nb«22957 p88). 
* compared to normal. # compared k) vehide 
.P < 0.05 Muin-\Aihimey U Mt 



